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(57)Abstract 

PURPOSE: To allow the sufficient protection of an 
element even when the gate breakdown voltage 
decreases, by forming a protection element serving 
both as an emitter.base short-circuitting diode of a 
lateral P-N-P transistor and as a vertical transistor. 
CONSTITUTION: The emitter.base of a laterlal P-N-P 
transistor Tr 400 are short- circuitted resulting in the 
formation of a protection diode. When a surge is 
impressed on an input terminal I, a depletion layer 
extended from the collector side of the Tr 400 
reaches the emitter, and then a current 
instantaneously flows from the emitter into the 
collector by punch-through. Since this current serves 
as the base current for the vertical N-P-N Tr 500, 
the Tr 500 turns conductive and discharges the 
charge of the surge impressed on the terminal I into 
the terminal E. Thereafter, since the voltage of the 
terminal I is immediately attenuated when the surge 
voltage disappears, the base current for the Tr 500 is 

not supplied resulting in no conduction of the Tr 500, Since the collector current for the Tr 
400 generates at the point when of the base current of the Tr 500 is low, the corresponding 
punch-through voltage generates also at the point of low voltage. Thereby, even when the 
gate breakdown voltage of a MOSFET 300 decreases, the protection is performed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



http://www1 .ipdl jpo.go jp/PAl /result/detail/main/wAAAaOl 046DA358074081 PI .htm 03/03/06 




(uspro 



©51 -JL« jBLKTlhlC %-J» K.i^m-t:S,ittbKt±^H 
K 2 0 0O«EV» «tMOS PETlOOO 

t U-CIR 2 BK-tOWaS SI i 9 «»S 

PN P> 9>'i>-:^#OaW;^^*?»XO'3i€ s^^t 
3&;&PM««t2 9 , 2 8 ^i:-<-JJtJ6rl> 

fk« s 6 oH3L*a Ux*iSiK« 2 0 -r-^ --x «e 
»IIS LK"^ SIfidJWe 3 2 ^ 9^ ^ PSL««t 2 8 ^: 



» 8 gaicii^v^xttjap N Pf^3^i?-x^4o oo 

*»/atL-Ci^*% t:ojBIS;ft;ft<«rfNPN>W 

5 0 OOaix-^^ fcA*«fc^l >C«tt]SH 
TV*«>o i^felCPHPh^S^ ^ 4 0 0 O 
^^HtNPNK^i^t>;^^ 5 0 0O'<— -X fC8^0g 
^tt^ NPNf9Vi^^^500O:t<^^ g^t^ 



!fB3B358-7408IC2) 

P N P h > X 4^-;^ e> 9 1^^ ^ Pffitt« 2 9'«* 
«r t ICl PET iooe>^-h« 



-i^ ^ 9 fc ft ;S n T v> J& o 

•& ^ 4 - • K * J£ O » « :^ » a K « « n i 

2:&»cft;&o to««3d»»fiNPN ^ j^^-i^x^^ 
5 0 0 G^'-j^rnvtbiSiZ^it^msn pn h 

8 0 0 i±l»iB U A*«* I 
i^-<>c>«»*«^Eic»m-i^*o -f:©«i^--:f> 

f|-r*e>T» IKSNPN 1^ 5 0 0O--4 

-^m«<r«« < * * «^>-c»aN P N h 1^ 

«SP.*fl;fePNP f^>^i^^^4 0 OOaV^^W 

BEST AVAILABLE COPY 



® B*®#i*ff= CJP) 



<fl) If fF ta -2^ ifl 



®Int. Cl.» 
H 01 L 29/78 
i^HOl L 27/06 
H 02 H 7/20 
H 03 F 1/00 



© ^mtit ^« (A) B§58— 74081 



7377— 5 F 
6370— 5 F 
7828— 5G 
6832— 5 J 



@1t . m BS56-174313 
@ai 1^ BS56Cl981)lOfl290 



Mff^^im^ 5 T @ 33S 1 ^ 



— 19 ma o f»:fi M »c £ v% »c n te u-c ^ja « 

f69!«>|qp|a«K9i 



* © M © K 4t K * B « t i Y f7 = 9* 
«KO:*:ft owJBt WE V" -c»i< l>, 

M08 FBT-Cjfrj), M0 8 PBTIOOO**,- 
> Q Alf.^ '( * - y 2 p 0O»«*»A*J*S-T-I »C 
ftet«ivn:(/^2>e cox 9 «CA*«-^ i tSS*<« 

•tFE iOM»C^-f - K2 0 0 i> t JC 

X 1»» '^^tt tttftMOS FETl 0 0 

o ^ - !• O tci»:^frEE;»iei:in)« n & <z>4rEiiiL 

*-V>-C, K 2 O 0*«MOS PBTlOO 



•^365=^ 



BEST AVAILABLE CX)PY 




THIS PAGE BLANK (uspto) 



Searching PAJ 2/2^— 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C>, 1998,2000 Japan Patent Office 



http://vmw1jpdljpo.gojp/PA1/result/detail/main/wAAAa01046DA35^ 03/03/06 



1$iaqS58-74081<3) 



kJLUOS FET sooo^ - hmmwtBE^y^ 

MO 8 FET 300. ( C t -Cht P if^ -r 3^ * -^'MOS 
FBT*«W-6 ) ©pa|y -iets«6 XI/ Vu-f 

V««7 ^<AMP NP f 9 Xi>^;^ 4 0 0 OP M 



i^;!^^-?^ h s^^<-fB« 1 0 JblftaN PN ^ ^ 

5 0 0 ON ax * y 1 1 2Stlf N"*^ S 

3 ^IfijK 1 2 < map N P h 9 z^t^J^^ 4 00 
ON^ ffl-c-^3V^^ f««tc«iaxv^* ) * 
W«P*C»jft^2,o ttlATTMOS PET 3000^ 

- K o«:jig^ajo:;^^Tr^;a-j"i>o JJckrhWk^ 
i: 5K:jiB^o:»ftT^5eo=» K«l*«rJ^ 
Wttefb« 1 0 IcpN P U% T' A' ^ - ?> A ^r«^ <- 
-*^3Er^ft: i: !}Mm «r«-'<> - X 1 3 , 14, 
1 5 ACf 1 6,17*18 ^:»^J5^-i"v5>o t 0«p»C^ 
«aPN F h P x«^J3^jjr 400Ox^^^«^- 
^fi«0^^ KCQ^M^fiNP N h 5^ X 
» 0 0 ^«:«ii«jL?^«H«7^i»si^ja«»t;&C: & 
K**, /"^^-KOWtKl S^IPtaNPNK? 
V 5 0 0 Oa 1^^ I 6 llASfiKAA 

tt'T'IlCttftjKTSil, fi^f^NPN f ^s^^^^ 500 



+ -tOft* M08 PET S0 0.ON"^a^^ 



OX e ^mtt 1 4 nm^^ KS^et-s itx\^ 



aaj^owii^jc^^-^ ^-5^-^jt;tio^- i^fii^^i^nf i o o , 300 rMos pet^ -mos 

Jh-*-* t i:d5r t *o ik^^ftrnK^V^-n^^it FETo^-h^ I A:^l<«^^ B—lgAW 

*«;taXfitt:fclno • ^» 2 0 0 , 4 0 0 ttSPN P f 2> 5^ 

tox 5 ic^ Ticffiflic xitif «£«oa)&i;iEre&-r 500 la^aN pn f 9 yi^j^^^ 1 ; 21 — 

ft^4t#»DXfii^ft^-t^& t; <aa30^it>iK: -Pa^«f*:iik« 2 , 2 2*-*- n aai&ff«% 

^- ►««t»ik-*"*Cfc*«TB *yfcJ6^-- K»! 3.2 3--P a«&ff[k» 4,2 4^ Nfl 

- ^ttait£E3MfiTL*c%%»fcftHf»ffi«j9^-i* tttt» 6 • Pay 7 ••••••Pa kv^ 

^- f.«ii«^tti«'t;scif:diT% : „> 8 «ap iN p h t^s/i^-s^^opa* 

t^A-ciiamjgottB %ori±<bi^« as i o n**" a^-r x^^^ v 

^^'^-iptt, 1 I --..^aN PN h 9 i^*^-^^ :^0 

3B50ttJ|HtUlW N'*' ax ? y 12 iaFaNPNh!>X 

m lBtt«*OMQS FETOBgl«fr4:^'tia» i>-X;^<DN'*'a=»V'^^35/^;^ h««*«aP 

B% « 2Btt« 1 BfC^UTtBISfCMaiS n^fat N P h 3> ^ ;^ ON**" a-< ;^ h 

*Oir>f KoHatWrWH* «SHWt*»WO 1 8--«aPNP h^>-^^^Ox« 

— SIMlMlCX^MOS PBTO^- 1 4--«aN PN Y ^Xi^J^^Ox* :^ ««» 

tt*aA/^!iaBt355'tia»EI* |R4 B(«)-Cc)»i:t: 1 5 »aNPN y ? ^'i^j^^Oa 

RMO — 5«S«0^- ^fl(R«'70tSi&XS^?9^ «e«aPNP h ^J^i^J^^O-^-^IK*. 1 6- 

-367- BEST AVAILABLE COPY 



»ia93 58-74081(4) 




